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SELF-DIAGNOSING PIERCE 
NUT INSTALLATION APPARATUS 

r 

5 FIELD OF TTTF. INVF.NTTON " 

[00001] This invention relates to a pierce nut installation apparatus 
which continuously monitors the pierce nut installation and automatically shuts down 
the die press in the event that the last pierce nut is not properly installed. . 

10 BACKGROUND OF THE INVENTION 

[00002] As will be understood by those skilled in this art, pierce nuts 
are typically installed in a metal plate or paneljjy an installation apparatus including a 
head generally attached to the upper die platen or shoe of a reciprocating die press and 
a die member or die button installed in the lower die shoe or die platen, wherein the 

15 panel is fixed- to the lower die shoe or die platen overlying the die button. Pierce nuts 
are fed to the installation head opposite a reciprocating plunger which, upon closing 
of the die press, drives the pierce nut into the panel, piercing a slug from the panel, 
and the die button then installs the pierce nut in the pierced panel opening. The slug 
pierced from the panel is then received in an opening in the die button, which 

20 typically retains several slugs before ejecting the slugs. 

[00003] The panel may be simultaneously formed by the die press and 
several pierce nuts may be simultaneously installed in the panel with each stroke of 
the die press particularly in mass production applications. On occasion, through 
misalignment or improper nut installation, the panel slug may remain attached or 

25 partially attached to the panel causing potential quality issues during the assembly 
operation, wherein the panel having the pierce nut attached is assembled to a second 
component. In the automotive industry, for example, the assembly operation is 
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carried out at a different location. Another problem associated with the installation of 
pierce nuts is the stacking of the panel slugs in the die button opening. The stack of 
slugs may "cold weld" together, forming a barrier to the entrance of further slugs and 
resulting in a poor or partial installation of the pierce nuts or requiring greater force to 
5 push out the slugs. It is not always possible to visually inspect the opening through 
the die button, particularly in time to shu,t down the die press to avoid improper 
instaUatip^orfi4rther pi.erge nuts. Further, the improper installation of the pierce nuts 
described above may not be discovered until later in the' assembly process. 

[00004] It would therefore be very desirable to monitor the pierce nut 
10 installations during the installation of the pierce nuts and simultaneously monitor the 
slugs pierced from the panel during installation. However, the prior art does not 
disclose an apparatus or method capable of continuously monitoring these problems 
and potential problems with the installation of pierce nuts. 

15 SUMMARV &F THE INVENTION 

[00005] The pierce nut installation apparatus of this invention, is self- 
monitoring. That is, the pierce nut installation apparatus of this invention 
continuously monitors the installation of pierce nuts by the pierce nut installation head 
and the slugs pierced from the panel to assure' continued proper installation of pierce 

20 nuts. The sensors in the pierce nut installation apparatus of this inventiori is 
connected to the computer logic of the die press. In the event that the sensor system 
determines that a pierce nut has not been installed in the panel or that a slug has not 
been pierced from the panel and received through the die button, the press is stopped 
at the top of the stroke for maintenance of the pierce nut installation head, permitting 
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immediate coiTection of the problem and avoiding incorrectly installed pierce nuts 
and potential scrap of the panel assembly, 

[00006] The pierce nut installation head of this invention includes a 

plunger passage and a pierce nut feed passage intersecting the plunger passage. A 
5 feed mechanism -feeds pierce nuts through the feed passage into the plunger passage 
opposite a reciprocating plunger in the plunger passage. Upon closing of the die 
press, the plunger rec^ : 
panel supported on a die button as described above. A conventional pierce nut 
includes a projecting pilot portion, flange portions on at least opposed sides of the 
10 pilot portion and a bore extending through the pilot portion. The pilot portion pierces 
a slug from the panel and the die button deforms the panel meta^ adjacent the pierced 
panel opening into grooves in the pierce nut, permanently attaching the pierce hut to 
the panel. The pierced panel slug is then received in a central opening in the die 
button. 

15 [00007] In a preferred embodiment of the pierce nut installation head of 

this invention, a slug probe rod is received through the plunger having a # proximal end 
generally parallel to the proximal end of the plunger; opposite the pierce nuf in the 
plunger passage when the die press is in the open position, and a distal end which is 
resilientiy biased toward the proximal end of the plunger. The slug probe rod has an 

20 axial length greater than the axial length of the plunger such that, upon closing of the 
die press, the slug probe rod extends through the plunger into the pierce nut bore a 
distance greater than the thickness of the pierce nut if a slug has been pierced from the 
panel. If a slug ha$ not been pierced from the panel, the proximal end of the slug 
probe rod will engage the panel. As will be understood by those skilled in this art, the 

25 distal end of the plunger of a conventional pierce nut installation head may be fixed to 
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or spaced from the back-up plate attached to the upper die platen. Upon closing of the 
die press, the distal end of the plunger engages the back-up plate and the proximal end 
of the plunger drives the pierce hut through the plunger passage. Because the slug. — 
probe rod has a greater axial length than the plunger and is resiliently biased toward 
5 the proximal end of the plunger, the proximal end of the slug probe rod is then 
received into the bone/of the pierce nut to either engage the panel, if a slug has not 
been fully pierced. from the panel, or through jthe nut bore if a slug has been pierced 
from the panel. The slug probe rod also serves the function of removing a slug from 
the panel in the event that a slug is partially pierced from the panel and hanging, for 

10 example, from the panel. A sensor of the pierce nut installation head then determines 
whether the slug probe rod has. been received through the pierce nut bore and signals 
the computer logic of the die press to recycle the die press and install a second pierce 
nut. However, if the sensor determines that the slug rod probe has not been received 
through the pierce nut bore* the sensor signals the computer logic of the die press to 

15 stop the press when the preiss is .Opfcnfof inspection and maintenance as required. 

[00008] In one preferred embodiment, the slug probe rod is 
mechanically biased toward the proximal end of the plunger by a conventional coil 
spring. In this embodiment, the distal end of the slug probe rod includes an enlarged 
head portion and the spring is biased against the enlarged head portion of the slug 

20 probe rod. In an alternative embodiment, the slug probe rod is resiliently biased 
toward the proximal end of the plunger by pneumatic pressure. In this alternative 
embodiment, the back-up plate includes a bore which receives an enlarged distal end 
of the slug probe rod has an O-ring or other sealing means and pneumatic pressure 
resiliently biases the slug probe rod toward the proximal end of the plunger. As used 

25 herein, the term "proximal" refers to a component or a portion of a component closest 
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to the pierce nut feed passage or the pierce nut in the plunger passage and the term 
"distal" refers to a component or a portion of a component furthest from the pierce nut 
feed passage or the pierce nut located in the plunger passage. As will be understood, 
these terms are for descriptive purposes only. In the disclosed embodiments* the 
5 pierce nut installation head of this invention includes a probe or sensor which senses 
the location of the distal end of die slug probe ipd. ' - ■ . 

[00009] As set forth above, nth© self ^nonitorijng- pierce hut installation" 

apparatus of this invention also determines whefher-a panel slug is received through 
the die button indicating that the panel has not only been pierced, but also that the 

10 pierced panel slug has been fully removed from the panel and received through the die • 
button. In the current design of the pierce nut die button, the die button retains several 
slugs which, on occasion, can cold weld together, blocking the opening through the 
die button and resulting in improper installation of the pierce nuts or requiring greater 
force to remove the slugs. Another problem is that the slug ipay only be partially 

15 pierced from the panel and hangs from the panel. As set forth above, the pierce nut 
installation apparatus of this invention includes a slug sensor which determines 
whether the pierced panel slug is received through the central opening or bpre in the 
die button. 

[00010] The slug sensor is also connected to the computer logic of the 
20 die press. If a slug is received through the opening through the die button, the sensor 
signals the computer logic of the die press to recycle the press and install a second 
pierce nut as described above. If, however, the slug sensor indicates that a slug has 
not been received through the central opening of the die button, the sensor signals the 
computer logic of the die press to stop the press in the open position for corrective 
25 maintenance. In one embodiment of the pierce nut installation head of this invention, 
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the pierce nut installation head includes a sensor ring having an opening coaxially 
aligned with the opening through the die button and a conductive coil surrounds the 
opening of the ring sensor which creates a magnetic field which signals that a slug has 
been received through the opening through the die button. As will be understood, the 
5 conductive coil can also be located at the exit of the central opening of this die button. 
In an alternative embodiment, the sensor includes an infrared beam, or similar sensing 
device which senses the* ejection of the pierced* panel slug. • • ■ • „• 

[00011] As will be understood, the'slug probe rod sensoi*and the slug 
sensor of the pierce nut installation apparatus of this invention may be utilized 
10 individually or in combination, but the preferred embodiment of the pierce nut 
installation head of this invention includes both features. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00012] Sheet 1, drawing No. D-131099.,. illustrates one embodiment of 
15 the pierce nut installation head of this invention; 

[00013] Sheet 2, drawing No. D-129887, illustrates an alternative 

embodiment of the pierce nut installation head of this invention; • 

[00014] Sheet 3, drawing No. C-131121, illustrates one embodiment of 
an improved die button of this invention; 
20 [00015] Sheet 4, drawing No. B-131311, illustrates a slug sensor 

assembly; and 

[00016] Sheet 5 illustrates the sequence of installation of a pierce nut 

with the pierce nut installation apparatus of this invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[00017] Sheet 1 illustrates a pierce nut installation head of this 
invention including a top view shown in Figure 1, an end view shown in Figure 2, a 
perspective view shown in Figure 3 and a cross-sectional view shown in Figure 4 
5 through section line Z-Z in Figure 1. Reference 1 in Figure 4 of Sheet 1 is a 
conventional nose assembly of a pierce nut installation head having a plunger passage 
30 arid a pierce nut feed passage 32 intersecting and communicating with the plunger 
passage 30. Pierce nuts (not shown in Sheet 1 'but shown at 48 in Sheet 5) are fed 
through the feed passage 32 by a conventional feed assembly 8 having a feed pawl 34 

10 when the die press (hot shown) is opened. As will be understood by those skilled in 
this art, the base assembly includes a mounting block or back-up plate 4 which is 
attached to the upper die shoe or die platen of a conventional die press. The base 
assembly further includes a shank assembly 2 which is fixed to the nose assembly 1 
by the chute attaching block lock pin 13 having a coil shank spring 9 which is biased 

15 against the upper die platen thereby normally spacing the nose assembly 1 from the 
base assembly 3 when the die press is opened. The base assembly further includes an 
inclined surface 36 and the feed assembly 8 normally includes a roller (not shown) 
which is received against the inclined surface 36, driving the feed assembly 8 to the 
right in Figure 4 when the die press is closed. The feed assembly 8 also includes a 

20 coil spring 38 which drives the feed pawl 34 to the left in Figure 4 or toward the nose 
assembly 1 when the die press is opened during feeding of a pierce nut from the feed 
passage 32 to the plunger passage 30. The pierce nut installation head further 
includes a reciprocating plunger 5 received in the plunger passage 40 of the cam base 
assembly 3 and 4 having a distal end 42 normally spaced from the back-up plate 4 by 
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spring 9. The proximal end 44 of the plunger 5 is normally located just above the 
plane of the feed passage 32 as shown in Figure 4. 

[00018] Upon closing of the die press, the nose assembly 1 first engages 

a panel "P" supported on a die button 46 as shown in Sheet 5, Figure 1, which drives 
5 the nose assembly 1 toward the cam base assembly 3 and 4, against the force of the 
, $p rin g 9, which drives the proximal end 44 of the plunger against a pierce nut 48,i*i 
the plunger- passage as shown in Figure 1 of Sheet 5 until the distal" end 42 engages 
the back-up plate 4 as shown at Figure 2 of Sheet.5." Upon closing of the die press, 
the distal end 42 of the plunger 5 engages the back-up -plate 4 and drives the pierce 

10 nut 48 into the panel P piercing a slug from the panel as shown in Figure 3 of Sheet 5 
and the die button 46 then deforms the panel metal surrounding the pierced panel 
opening into grooves of the pierce nut 48 securing the pierce nut in the pierced panel 
opening. As thus far described, the pierce nut installation head may be conventional. 
Upon opening of the die press, the spring 9 drives the nose assembly toward the 

15 position shown in Figure 4 of Sheet 1 and the feed assembly 8 drives another pierce 
nut into the plunger passage 30, ready for installation. Although the pierce nut 
installation head thus far described is reliable for mass production applications, on 
occasion the panel slug shown in Figure 3 of Sheet 5 will not be severed or fully 
severed from the panel or retained in the die button resulting in an improper 

20 installation. 

[00019] The pierce nut installation apparatus of this invention will 
immediately indicate either of these conditions and hold the die press in the open 
position for immediate diagnosis, maintenance or repair. The pierce nut installation 
head shown in Sheet 1 includes an elongated slug probe rod 22 which is telescopically 
25 received in a bore 50 through the plunger 5 having a proximal end 52 adjacent the 
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proximal end 44 of the plunger 5 and a distal end 54 received in an opening or bore 56 
in the back-up or mounting plate 4 as shown in Figure 4 of Sheet 1. In this 
embodiment, a coil suspension spring 20 is biased between the enlarged head portion 
54 of the slug probe rod 22 and the upper die show of the die press (not Shown). As 

. 5 will be understood from the above description, the back-up plate 4 is mounted on the 
tipper die platen ^f the "die press, (not shown) and thus th^ spring 20 is compressed 
between the upper die platen and the enlarged head 54 of the slug probe rod 22. In 
the preferred embodiment, the proximal end 52 of the slug probe rod 22 is generally • 
parallel with, but preferably spaced upwardly from the proximal end 44 of the plunger 

10 5 as shown in Figure 4 of Sheet 1. However, the slug probe rod 22 has an axial length 
greater than the axial length of the plunger 5. The pierce nut installation head of this 
invention further includes a proximity probe 19 which indicates the position of the 
enlarged head portion 54 of the slug probe rod and thus whether the slug probe rod is 
moved axially against the force of the spring 20. The proximity probe 19 is connected 
* 15 to the computer logic of the die press. In the event that (he slug probe rod is driven' 
distally into the bore 56 in the back-up plate 4 against the force of the spring 20, this 
indicates that a panel slug shown in Figure 3 of Sheet 5 has not been fully pierced 
from the panel. As shown in Figure 2 of Sheet 5, the proximal end 52 of the slug 
probe rod 22 is initially received into the bore of the nut 48 and against the panel P. 

20 However, when the panel is pierced, the proximal end 52 is received through the nut 
bore indicating that a slug has been pierced from the panel as shown in Figure 3 and a 
pierce nut has been installed in a panel. The spring biased slug probe rod 22 has an 
additional advantage of removing a slug from the panel if the slug is partially pierced 
from the panel and, for example, hanging from the panel at an obtuse angle relative to 

25 the plane of the panel. As set forth above, the proximity probe 19 is connected to the 
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computer logic of the die press. In the event that the proximal end 52 of the slug 
probe rod is not received through the bore of the nut 48 upon closing of the die press, 
the proximity probe 19 signals the computer logic of the die press and the computer 
logic of the die press will then indicate a "no. go" situation and hold the press in the 
5 open position for maintenance or repair. As will be understood by those skilled in this 
art, the slug probe rod 22 may be used -with any design of a, pierce nut installation 
head and is not limited to the pierce nut installation head described, 

[00020] As described further below, the proximity probe 19 may be 

replaced with an infrared sensor which eliminates the requirement for a wire from the 
10 proximity probe extending from the side of the head. In such embodiment, the slug 
probe rod 22 includes an axial bore with ah infrared sensor located opposite the distal 
end 54 of the slug probe rod 54 which projects an infrared beam through the slug 
probe rod which is reflected off the panel in the event that a slug has not been pierced 
from the panel 

15 [00021] Sheet 2 illustrates an alternative embodiment of the pierce nut 

installation head shown in Sheet 1 wherein the primary modification relates to the 
slug probe rod which is numbered 33 in Sheet 2. In this embodiment, the plunger 5 is 
fixed to the punch support cam base 3 by a dowel pin 20 and the proximal end 60 of 
the slug probe rod 33 is approximately parallel to or spaced slightly above the 

20 proximal end 62 of the plunger 5 when the die press is open as shown in Figure 4 of 
Sheet 2. The slug probe rod 33 in this embodiment includes an enlarged cylindrical 
end portion 68 having cylindrical radial portions 70 and an O-ring 23 is received 
between the radial portion 70 and the assembly includes a molded urethane spring 16. 
Pneumatic pressure is received through port 13, which resiliently biases the slug 

25 probe rod 33 proximally against the force of the return spring 24. Except that the slug 
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probe rod 33 is resiliently biased by pneumatic pressure and the assembly includes a 
return spring 24, the function and operation of the slug probe rod 33 is identical to the 
slug probe rod 22 described above in regard to Sheet 1 of the drawings and therefore 
no further description is required for a full understanding of the pierce nut installation. 
5 head shown in Sheet 2. 

[00022] Sheet 3 illustrates an improved die v button utilized with flie self- 

diagnosing pierce nut installation apparatus of this invention, wherein Figure 1 of. 
Sheet 3 is a side view of the die button, Figure 2 is a top view, Figure 3 is a cross- 
sectional view in the direction Of view arrows B-B, Figure 4 is a cross-sectional side 

10 view of Figure 2 in the direction of view arrows C-C, and Figure 5 is a partial side 
cross-sectional view of Figure 2 in the direction of view arrows Z-Z. As shown in 
Figure 2, the die button includes a planar end face 72 having a projecting generally 
rectangular lip 74 having a sharp inner edge 76 which, in cooperation with the pilot 
portion of the pierce hut, pierces the slug from the panel. An opening 78 extends 

15 through the lip 74 and a central opening SO extends through the die* button as shown in 
Figure 1. The die button of this invention differs from the die buttons presently used 
in that the inner wall 78 is tapered radially outwardly from the lip 74 at a back angle 
of between 2 to 7 degrees or more, preferably 3 and 5 degrees, such that the panel 
slugs pierced from the panel shown in Figure 3 of Sheet 5 are not collected in the 

20 opening 78, but instead fall through the tapered opening into the main passage 80 : 
assuming that the panel slug is fully pierced from the panel as described above. An 
angle of 3 to 5 degrees does not adversely affect the strength or integrity of the 
clinching lip 74 and has been found by experimentation by the Applicant to permit 
full ejection of the slug through the die button without decreasing the life of the die 

25 button, which has been a problem in many applications. 
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[00023] Finally, Sheet 4 illustrates one embodiment of a slug sensor 82 
also shown schematically in Sheet 5. The slug sensor assembly shown in Sheet 4 of 
the drawings includes riser plates 84 and 86 on opposed sides of a proximity ring 
sensor 88. The ring sensor includes a conductive metal coil 90 (shown in Sheet 5) 
which surrounds *he opening 92 through the ring sensor 88. In the disclosed 
embodiment/ the tipper riser plate 86 includes a frustoconicaif opening 94 haying a 
minor diameter generally equal to the diameter of the cylindrical bore 92 through the 
ring sensor 88 and the lower riser plate 84 includes a cylindrical opening 96 slightly 
larger than the cylindrical opening 92 through the ring Sensor. The assembly is bolted 
to a suitable fixture by bolts 98, such that the openings 92, 94 and 96 are coaxially 
aligned with the opening through the die button as shown schematically in Sheet 5. 

[00024] As will be understood by those §killed in this art, a metal part 
such as a panel slug received through the opening 92 of the ring sensor 88 will 
generate a magnetic field and the ring sensor 88 includes a connector 100 which is 
connected to the computer logic of the die press, such that the press shuts off in the 
event that a slug is not received through the opening 92 in the ring sensor. Of course, 
if a slug is received through the ring sensor 88, the press recycles as described above 
to install a second pierce nut or a plurality of pierce nuts in a second panel. 

[00025] The self-diaghosing pierce nut installation apparatus of this 
invention thus senses, whether a pierce nut has been installed in a panel and whether a 
slug has been fully pierced from the panel and automatically stops the press cycle in 
the event that a slug is only partially pierced from the panel or a pierce nut has not 
been installed in the panel. The die press is stopped in the open or upper position 
providing full access to the installation apparatus. 
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[00026] As will be understood by those skilled in this art, various 
modifications may be made to the self-diagnosing pierce nut installation apparatus of 
this invention within the purview of the appended claims. For example, the slug 
probe rod may be resiliency biased proximally by any suitable means including but 
5 ' not limited to a spring as shown in Sheet 1 and pneumatic pressure is shown in 
. Sheet 2. * 

[00027] As described above, the proximity probe shown at 19 in sheet 1 
arid 25 in sheet 2 may be replaced by an infrared sensor, wherein- the. slug probe rod 
includes ah- axial bore therethrough and the assembly includes an infrared sensor 
10 opposite the distal end of the slug probe rod which projects an infrared beam through 
the slug probe rod. In the event that a slug has not been pierced from the panel, the 
infrared beam is reflected by the panel back to the infrared sensor to indicate whether 
a slug has been pierced from the panel. Alternative sensors may also be utilized. 
Further, the slug sensor shown in Sheet 4 6f the drawings may be replaced with an 
15 infrared sensor or any suitable serisor which senses the passing of the slug through the 
opening 80 through the die button. Further, the conductive coil 90 may surround the . 
opening 80 through the die button. Having described preferred embodiments of the 
pierce nut installation apparatus of this invention, the invention is now claimed as 
follows. 
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CLAIMS 

1. A pierce nut installation apparatus for installing pierce nuts having a 
bore in a panel, comprising: a pierce nut installation head including a pierce nut feed 
passage, a plunger passage intersecting said feed passage receiving pierce nuts from 

5 said feed passage, a plunger reciprocating in s^id plunger passage having a bore 
therethrough and & proximal end driving pierce nuts through said plunger passage into 
a panel opposite said plunger passage and piercing an opening in said panel, a slug 
probe rod reciprocally supported in said bore of said plunger resiliently biased toward 
said proximal end of said plunger adapted to be received through said nut bore against 
10 a panel in the event that an opening is not pierced in said panel, and a sensor sensing 
movement of said slug probe rod to determine whether an opening has been pierced in 
said panel. 

2. The pierce nut installation apparatus as defined in Claim 1, wherein 
said slug jwrbbe rod has an axial length greater than an axial length of said plunger and 

15 said slug probe rod having a proximal end adjacent said proximal end of said plunger 
. prior to reciprocal movement of said plunger. 

3. The pierce nut installation apparatus as defined in Claim 1, wherein 
said slug probe rod is spring biased toward said proximal end of said plunger. 

4. The pierce nut installation apparatus as defined in Claim 1, wherein 
20 said slug probe rod is resiliently biased toward said proximal end of said plunger by 

pneumatic pressure and said slug probe rod including a return spring biasing said slug 
probe rod away from said proximal end of said plunger. 

5. The pierce nut installation apparatus as defined in Claim 1, wherein 
said slug probe rod has an enlarged distal end and said sensor detecting movement of 

25 said enlarged distal end of said spring probe rod. 
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6. The pierce nut installation apparatus as defined in Claim 1, wherein 
said pierce nut installation apparatus includes a die button opposite said plunger 
passage supporting said panel having an opening coaxially aligned with said plunger 
passage and a slug sensor detecting receipt of a panel slug pierced from said panel anci 

5 received through said opening in said die button. 

7. * The pierce nut installation apparatus as. defined in Claim 6, wherein 
said slug sensor includes a conductive coil surrounding an opening in Said sensor 
receiving said panel slug and said panel slug creating a magnetic field. 

8. A pierce nut installation apparatus for installing pierce nuts having a 
10 " nut bore in a panel, comprising: a pierce nut installation head including a pierce nut 

feed passage, a plunger passage intersecting -said pierce nut feed passage receiving 
pierce nuts from said pierce nut feed passage, a plunger reciprocating in said plunger 
passage having a proximal end driving pierce nuts through said plunger passage into a 
panel opposite, said plunger passage afid said pierce hut piercing a slug frorh said 

15 * panel forming an opening through said panel receiving said pierce nut, and a die 
button opposite said plunger passage supporting said panel having an opening 
coaxially aligned with said plunger passage and a slug sensor having an opening 
therethrough coaxially aligned with said opening through said die button detecting 
receipt of a panel slug pierced from said panel and received through said opening in 

20 said sensor. 1 

9. The pierce nut installation apparatus as defined in Claim 8, wherein 
said sensor includes a conductive coil surrounding said opening through said sensor 
receiving said panel slug, said conductive coil creating a magnetic field upon receipt 
of said panel slug. 
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10. The pierce nut installation apparatus as defined in Claim 8, wherein 
said plunger includes a bone therethrough arid a slug probe rod reciprocally supported 
in said bore of said plunger resiliently biased toward said proximal end of said 
plunger adapted to be received through said nut bore against said panel in the event 

5 that an opening is not pierce*! in said panel, and a slug probe rod sensor sensing . . 

* — • * ■ ' 

movement 6f said slug probe rod to determine Whether an opening has been pierced in 

said panel. 

11. The pierce nut installation apparatus as defined in Claim 10, wherein 
said slug probe rod has an axial length greater than an axial length of said plunger and 

10 said slug probe rod having a proximal end adjacent said proximal end of said plunger 
prior to reciprocal movement of said plunger. 
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